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In hadron colliders, the rates on Higgs boson and Drell-Yan pair production demand reliable pQCD calculations. When the final-state invariant mass of hadrons is small, a bed-order pQCD calculation yields large thresh-
old double logarithms in the coefficient functions a, [ (l--r) ]+ ( m < 25), which must be resummed to all orders in a, , where 1 -z is the fraction of center-of-mass energy of the initial partons going into soft radiations. In moment space, these large logarithms appear in the form, a! In" N, where N = N e x p ( 7~) with N , the order of moment. In the past decade, a standard method based on pQCD factorization has been established to perform the resummation
In this talk, we introduced an alternative, effective field theory (EFT) resummation of these large threshold logarithms3. It is motivated by the recent development of soft-collinear effective field theory 495 and its applications to threshold resummation 6t7. The basic idea to do resummation in EFT is two-step matching. At the higher scale, e.g., the Higgs mass, we match the gluon current between the full QCD and the EFT, from which the matching coefficients and the anomalous dimension can be calculated order by order. At lower scale, e.g., Adjy/R, the cross section (normally in moment-space) is matched to a product of parton distributions in the EFT. The scales of these matchings are chosen in such a way that both coefficients are free of large logarithms. In the following, I will summarize the resummation result for the Standard Model Higgs production in the EFT. For the detailed derivation and the applications to other processes please refer to 3. After integrating out the heavy quark loop, the Higgs boson production can be described by an effective lagrangian', L = -1/4C6(Mt,p~) q5 G P V G , , ( p~) , where 4 is the scalar field, GPV is the gluon field strength, C, is the effective coupling g. At higher scale, ,we match the gluon current G""G,, between the full QCD and the EFT. We introduce a, = a,/47~ as expansion. Expanding the coefficient function at
The relevant anomalous dimension of the gluon current can be written as
where BfL = -2BgL -fji), A, is the cusp anomalous dimension of Wilson lines in adjoint representation, and has been calculated to three-loops recently lo. Bz,, is the coefficient of 6(1 -z) term in the gluon splitting function. The QCD @-function is defined as @(a,) = -dlna,/dlnp2 = DOC%, + @la: + ... The functions fji) are universal in the sense that the corresponding quark expressions are obtained by replacing the overall factor of CA by CF. Since A(i), BXL, and ff) are known to three loops 11y12, the anomalous dimension is now known to the same order.
At the lower scale, one must consider soft-gluon radiations from the initial gluon partons. In principle, one should formulate a soft-collinear effective theory to calculate these contributions, as was done in Ref. ' . However, this is unnecessary in practice and the result can simply be obtained from a full QCD calculation at the appropriate kinematic limit13i14. Expanding the matching coefficient, we get In the above results, QCD factorization produces gluon distributions at scale p~ = M H /~. We can bring the distributions to an a,rbitrary scale p~ using the standard DGLAP evolution. This introduces ,an evolution factor, exp (8) and (9), respectively. To simplify the result, the factorization scale p~ is henceforth chosen to be M H . Putting all factors together, the cross section in the moment-space is l5
where QO is a reference cross section and 
